The stereospecific trimerization of enantiomericallypure binaphthols with hexakis(bromomethyl)benzene gives access in one step to enantiomerically-pure molecular propellers, in which three binaphthyl rings are held together through dioxecine rings. 
Abstract:
The stereospecific trimerization of enantiomericallypure binaphthols with hexakis(bromomethyl)benzene gives access in one step to enantiomerically-pure molecular propellers, in which three binaphthyl rings are held together through dioxecine rings.
X-Ray diffraction analysis revealed that three out the six naphthyl moieties are folded in a (EF) 3 
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Introduction.
Pioneered by the 2016 Nobel Prizes awardees Sauvage, Stoddart and Feringa, [1] the organic synthesis of molecular analogues of some fundamental components of machinery (cogwheels, shuttles, pistons, etc) have attracted a great interest, reaching an unprecedented degree of complexity. [2] The idea is that such structures could be the molecular components of synthetic nanoscopic devices or materials that could function through external inputs inducing molecular-level motions.
[2j, 2l, 3] Figure 1 . Three-bladed molecular propellers synthesized by Müllen and coworkers, [4] Meng and co-workers, [5] Jasti and co-workers [6] and us (this work).
Among the different nanoscopic analogues of macroscopic machines, the family of molecular propellers, in which aromatic moieties are arranged as blades around a central core, certainly represents one of the oldest ideas. [7] Building on the first biphenyls-based molecular propellers developed by Christie and Kenner, [7a] several reports describing structures of increasing complexity have appeared subsequently. [8] Among these, polyarene 3D nanostructures developed by Müllen and coworkers (Figure 1 ), in which polycyclic aromatic hydrocarbons were arranged as blades around either a central aromatic scaffold or an atom, represent exemplary structural evolutions. [4] Other striking examples (Figure 1) include the three-bladed propellers from Meng and co-workers [5] and the recently described Nanohoop-bladed propeller from Jasti and co-workers. [6] However, these structures are often obtained as racemic mixtures. [4] [5] [6] Among the different causes, the restricted numbers of stereospecific and stereoselective oligomerization approaches [8n] and low-energy activation barriers of the racemization reactions [8a, 9] are the main limitations toward the preparation of enantiomerically pure molecular propellers.
Ourselves we serendipitously stumbled in this field while designing novel BINOL-based chiral building blocks for preparing H-bonded supramolecular polymers. [10] Results and Discussions.
While assessing different aromatic modules to be functionalized with BINOLs, we noticed that the three-folded hexakis(methylenyl)benzene scaffold has never been used to covalently arrange three BINOLs through dioxecine linkages. Led by pure curiosity, we decided to react enantiomerically pure BINOLs with hexakis(bromomethyl)benzene following an adapted version of the protocol previously developed by Meijer and coworkers. [11] Specifically Ǻ), three out the six naphthyl moieties are folded in a (EF) 3 -type arrangement. [12] This slips outward the three remaining naphthyl rings in a blade-like fashion. This embrace is further enforced by intramolecular H-bonding interactions established by naphthyl proton H(e) and the oxygen atom of a neighboring dioxecine ring (green dotted line in Figure   2b ). Given the peculiar conformational properties of this molecular propeller for which the embrace of three naphthyl units triggers the blade-type slipping of the remaining aromatic bicyclic rings, this structure can be regarded as the Sicilian mythological symbol of Trinacria (Figure 4) . [13] Belonging to the general group of the triskelion motifs, the modern Trinacria is composed of a central b) schematic representation of the conformational inversion process of (RRR)-1. [9] Interestingly, when the cycloetherification trimerisation reaction is performed with a racemic mixture of BINOLs, a mixture containing a 1:1 ratio of (SSS)-1 and (RRR)-1 is exclusively obtained. Any attempts to obtain other diastereoisomers, i.e. will exclusively yield molecular trinacria featuring the I-atoms at the leading edges, whereas those bearing the I-atoms at the 6 and 6' to propellers functionalized at the trailing edges. (Figures 6a-b) in which the WE naphthyl rings are held together by C-H … π interactions (C … π = 3.583 -4.002 Ǻ, Figure 6 ). Given the stereospecific character of the reaction, only the isomer in which the three I-atoms are located at the leading edges on the BL rings is obtained (Figures 7a-b BL/I-WE,I-BL/I 2 -WE and I 3 -WE) was obtained. As expected, these observations suggest that no effect on the regioselectivity of the propeller folding can be expected when the substituent is distantly located from the dioxecine rings.
Conclusions
In conclusion, in this paper we have described the first Although of serendipitous discovery, we are confident that the unique stable conformation of the molecular scaffold along with its easy synthesis will attract a considerable attention in the scientific community for preparing chiral three-dimensional nanostructures. Given the perfect propeller-like structure, these molecular scaffolds could be used as fundamental components of unique molecular machinery undergoing unidirectional movements upon application of an external stimulus.
